Physicochemical and biological evaluation of cationic polymethacrylates as vectors for gene delivery.
We report here the physicochemical and biological evaluation of a series of polymethacrylates with side groups of different pK(a) values, such as tertiary amines, pyridine groups, acid functions and imidazole groups as synthetic vectors for gene delivery. The ability of the different polymers to condense DNA was studied by ethidium bromide exclusion tests and agarose gel electrophoresis. The results show that all polymers are able to condense DNA. Both the molecular weight and the chemical composition of the polymers have an influence on the DNA condensation process. Furthermore, the biological properties of the polymer-DNA complexes were investigated, including their haemolytic activity, cytotoxicity and in vitro transfection efficiency. Complexes based on polymers containing only tertiary amines, have a transfection efficiency similar to that of poly(ethyleneimine) (PEI). Polymers containing pyridine groups have a reduced transfection efficiency compared to polymers containing tertiary amines. Introduction of imidazole groups or acid functions results in a loss of the transfection efficiency of the corresponding complexes with DNA. In general, the viability of cells incubated with complexes based on the polymethacrylates is higher than with PEI. Polymers with high transfection efficiency induce erythrocyte lysis.